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Job strain and cardiovascular risk factors: a cross

sectional study of employed Danish men and women
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Abstract
As part of the World Health Organisation
initiated MONICA project, 2000 men and
women aged 30, 40, 50, and 60 from the general
population were invited to undergo a medical
examination with special emphasis on
cardiovascular disease. A total of 1504 (75%)
participated, 1209 of whom were employed.
The participants answered a questionnaire on
working, social, and health conditions and
underwent clinical examinations that included
the measurement ofblood pressure and serum
cholesterol, triglyceride, high density lipo-
protein, fibrinogen, and glycated haemoglobin
(HbA,C) concentrations. Using the demand-
control model for measuring job strain sugges-
ted by Karasek, the employed people were
classified according to those who had suffered
job strain and thosewho had not in two different
ways. The subjective classification was basedon
the participants' statements regarding
demand and control in their jobs whereas the
objective classification was based on job title
and mode of payment. More women than men
were classified as having high strain jobs. After
adjusting for age and sex no significant associa-
tion was found between coronary risk factors
and subjective job strain. A tendency for an
association between fibrinogen and job strain
was found. Body mass index and HbA1C con-
centration were significantly associated with
objective job strain independent of con-
founders.
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Since Karasek' launched his demand-control model
as a tool to measure work related stress, or job strain,
several studies have established a positive relation
between job strain and ischaemic heart disease
(IHD)."-20 Although most of these studies have been
cross sectional, case-referent studies2 920 and follow
up studies"78 16-18 have also been performed. In these
studies job classification was based on two different
methods. In the first method the participants are
asked directly about job demands and decision
latitude in their jobs and then each subject is classified
by the job strain model according to his or
her own responses (the so called "subjective"
method).69 10 12 13 19 The second method (the so called
"objective" method) classifies the number of jobs on
the basis of a large population survey. After the jobs
are defined in relation to the job strain model, all the
incumbents of a particular job are classified accord-
ingly, regardless ofthe incumbent's perception of job
strain.2" 14-17
Only a few studies have shed light on which

pathophysiological mechanisms account for the con-
sistent relation that has been established between
IHD and job strain (defined as a combination ofa low
degree ofjob decision latitude and high demands). Of
these studies2 17 1621 only one"9 was in fact designed to
elucidate this issue.

Subsequently, as part of the World Health Organ-
isation-initiated MONICA project, we studied the
relation between coronary risk factors and job strain,
assessed on the basis of Karasek's model using both
the subjective and objective methods. As well as the
classic coronary risk factors, we found it relevant to
incorporate biological measurements that in other
contexts have proved to be associated with IHD and
work related stress-namely, s-fibrinogen 2124 and
blood glycated haemoglobin (HbA,C) concentra-
tions. 627 Studies have shown that s-fibrinogen con-
centration is an IHD risk factor and is, moreover,
particularly associated with low social status. It has
also been established that blood HbA,C concentra-
tion is associated with both subjectively perceived27
and objectively defined job strain.26 Ours was a cross
sectional study of risk factors in a suburban popula-
tion.212' The study population will be followed up
later with respect to the incidence of myocardial
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Table 1 Distribution of age and sex among the participants Table 3 Employment status among the participants
(percentage in parentheses)

Age (y)

30 40 50 60 Total

Men 174 193 187 194 748
(12) (13) (12) (13) (50)

Women 184 195 191 188 756
(12) (13) (13) (12) (50)

Total 358 386 378 382 1504
(24) (26) (25) (25) (100)

infarction (MI). Thus we will also be able to test
Karasek's model in relation to the development of
IHD.

Materials and methods
Two thousand men and women aged 30, 40, 50, and
60 living in 11 municipalities in the southern part of
Copenhagen County were invited to participate in
the study. A total of 1504 accepted, corresponding to
75%. Table 1 shows their distribution according to
age and sex. The drop out was evenly distributed
with respect to age and sex, as 250 people were
invited for each age and sex group. Attached to the
invitation was a standardised questionnaire asking
for information on previous and current illnesses,
symptoms, exercise habits, smoking habits, family
medical history, use of medicine, working condi-
tions, and family situation. Bringing the question-
naire with him or her, each participant, having fasted
for some hours, came for a medical examination. The
questionnaire was discussed with the participant.
Their blood pressure, weight, and height were
measured and a blood sample was taken. The follow-
ing blood analyses were made: serum cholesterol,
serum triglyceride, serum high density lipoprotein
(HDL), serum fibrinogen, and bloodHbA C concen-
trations. Owing to limited resources, the last two
were analysed only in men aged 50 and 60.
As well as these variables we used questions from

the questionnaire about smoking, information on
antihypertensive treatment, information on symp-

Table 2 Age and sex distribution among employed
participants (percentage in parentheses)

Age (y)

30 40 50 60 Total

Men 163 188 173 140 664
(14) (16) (14) (1 1) (55)

Women 158 169 151 67 545
(13) (14) (13) (6) (45)

Total 321 357 324 207 1209
(27) (30) (27) (17) (100)

No No
of o.f
men (%) women (%) Total

Employer 67 (10) 16 (2) 83
Assistant employer 0 (0) 15 (2) 15
Skilled worker 113 (15) 7 (1) 120
Unskilled worker 120 (16) 107 (14) 227
White collar worker* 141 (19) 156 (21) 297
White collar workert 223 (30) 244 (32) 467
Unemployed, retired etc 84 (10) 211 (28) 295
Total 748 (100) 756 (100) 1504

*Ten years or more in school.
tLess than 10 years in school.

toms of angina pectoris based on the Rose question-
naire,' and information on IHD in the family as
dependent variables. We defined hypertension as
systolic blood pressure of 160 mm Hg or more, or
diastolic blood pressure of 95 mm Hg or more, or the
participant's response of being under antihyperten-
sive treatment. Hereditary predisposition for IHD
was defined as a positive indication of the father,
mother, or siblings having suffered acute MI.
Job strain, the independent variable, was

measured in two ways. The subjective method was

based on questions about decision latitude and work
pace (see appendix). A low degree of decision latitude
was defined as a total score of 3 or more when adding
the individual points, as indicated in the appendix.
High work pace was defined in the following manner;
the work pace was much too high, or there was never

time to do the job as well as one would have liked to,
or work pace was slightly too high plus one was not
able to do the job as well as one would have liked to.
Job strain was then defined as the combination of a

low degree of decision latitude and high work pace.
Also, a skill discretion variable was constructed

using the two items on monotonous work and
opportunities to learn new things. High skill discre-
tion was defined as work considered varied combined
with opportunities to learn new things.

Objective job strain was measured on the basis of
the participant's job, occupation, work schedule, and
mode of payment. The classification was carried out

Table 4 Mean values of coronary risk factors distributed
according to employment status

Employed Unemployed p Value

Cholesterol (mmol/l) 6-0 6-6 < 0 0001
Triglycerides (mmol/l) 1-4 1 6 <0-01
HDL (mmol/l) 1-4 1-5 <0 01
Fibrinogen (mmol/l) 8-6 9-5 0 02
HbA,C(%) 5-3 5-3 NS
SBP (mm Hg) 121 1 124 6 < 0 01
DBP (mm Hg) 75-1 76-1 NS
BMI (kgIm2) 24-9 24 6 NS

SBP = Systolic blood pressure; DBP = diastolic blood pressure.
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Table 5 Prevalence of risk factors according to employment
status

Employed Unemployed
(%) (%) p Value

Hypertension 8 7 11 1 NS
Smoking 45 53 003
Angina pectoris 13 50 <001
Anamnestic former MI 0-9 3 7 <0-01
Heredity 20 2 22 6 NS

in accordance with the method introduced by
Karasek et al." Thus job strain occupations included
factory worker, bus driver, seamstress, waitress, and
assistant nurse.
At the time of the study 1209 of the participants

were employed. Of these, 1081 answered all the
questions on working conditions and only these were
included in the analysis with respect to the relation
betwen job strain and coronary risk factors. Table 2
shows the distribution by sex and age. Among the
295 who were not employed at the time of the study
123 had taken early retirement, 67 were housewives,
53 were unemployed, and the remainder were either
students or unclassifiable. Table 3 shows the distribu-
tion according to sex.

For statistical analyses, we used Student's t test for
the continuous variables to evaluate the relation
between job strain and coronary risk factors, and for
the discrete variables we used the X' test. All the
dependent variables were adjusted for sex and age by
multivariate analysis (ANOVA SPSS). Finally, the
relation between job strain and the risk factors was

tested in multiple regression models in which weight,
height, smoking, social network, and exercise habits
were included in addition to sex and age. The
significance level was set at 5%.

Table 7 Prevalence of subjective job strain in different age
and sex groups

Age (y)

30 40 50 60 Total

No of men 10 12 7 4 33
% 6 6 4 3 5
Noofwomen 21 17 24 7 69
% 13 10 16 10 13
Total 31 29 31 11 102
% 10 8 10 4 8

Results
EMPLOYMENT STATUS
Table 4 shows the mean values of coronary risk
factors for employed and unemployed people. The
values for cholesterol, triglyceride, HDL, and fibrin-
ogen concentrations were all clearly higher for the
unemployed-this was also the case after adjusting
for age and sex. The significant difference with regard
to systolic blood pressure, however, disappeared
when adjusting for age and sex. This is because
among the unemployed relatively more participants
were in the higher age groups.
The prevalences of the risk factors hypertension,

smoking, hereditary predisposition, and symptoms
of angina pectoris were greater among those who
were not active in the labour market. After adjusting
for sex and age, a significant difference only occurred
for smoking and angina pectoris (table 5).

All the risk factors increased with age. Men had a

significantly higher concentration of serum

triglyceride and systolic and diastolic blood pressure.
The difference in serum cholesterol concentration
was not significant.

Table 6 Mean values and prevalence of coronary risk factors adjustedfor age and sex according to skill discretion, decision
latitude, and demand in thejob

Skill discretion Decision latitude Demands

Low High Low High Low High
(n = 415) (n = 745) (n = 370) (n = 757) (n = 828) (n = 324)

Cholesterol (mmol/1) 6-0 6-0 6-1 6-0 6-0 6-0
Triglycerides (mmol/l) 1-4 1-4 1-3 1-4 1-3 1-3
HDL(mmol/l) 1-4 1 5 1-5 1-5 1-5 14
Fibrinogen (mmol/1) 8 9 8-5 8-8 8-5 8-5 8-9
HbA,C (%) 5-6 5-3 5-4 5-3 5-3 54
SBP(mmHg) 123-3 120-8 1212 121-2 121-3 122-0
DBP (mm Hg) 76-3 75-4 75-3 75-4 75-1 75-8
BMI (kg/mi2) 24-7 25-0 24-7 25-0 24-6 25-2
Hypertension(%) 8-9 86 11 0 7-6 9 5 8-3
Smoking (%) 53-2 49 4 54-5 48-9 48-1 54 5
Anginapectoris(%) 14 1-2 1-3 1-2 1-2 1-2
FormerMI(%) 11 12 08 1-2 09 1.1
Heredity (%) 20-2 21-3 19-8 20-6 20-0 20 4
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Table 8 Prevalence of objective job strain in different age
and sex groups

Age (yj

30 40 50 60 Total

No of men 28 33 23 15 99
% 17 18 13 11 15
No of women 36 31 62 22 151
% 23 18 41 33 28
Total 64 64 85 37 250
% 20 18 26 18 21

SKILL DISCRETION, DECISION LATITUDE, AND DEMANDS
Table 6 shows the levels of coronary risk factors
according to skill discretion, decision latitude, and
demands. The concentrations of fibrinogen and
HbA,C and blood pressure, body mass index (BMI),
and smoking seem to be higher in the groups with low
skill discretion and decision latitude and high
demands but the differences are not significant. None
of the other risk factors showed any tendency to
support the demand-control model.
The subjective classification of job strain showed

that more women than men were in the job strain
group. This applied to all age groups (table 7).
Similarly, more women than men were placed in the
job strain group when the objective classification was
performed. As was the case in the subjective job
strain classification, table 8 shows that particularly
women aged 50 were placed in the job strain group.
The correspondence between the subjective and

objective classifications was low, however (table 9).
For 23% of the total participants no correspondence
was found between the two methods of classification.
Only 38 of the 1081 participants were placed in the
job strain group when both the objective and the
subjective methods were applied. The reason for this
was that only 24% of those who were objectively
classified as being in the job strain group had
indicated high job demands in their response to the
questionnaire. By contrast, 65% in the job strain
group had indicated low decision latitude when
answering the questionnaire.

JOB STRAIN
Tables 10 and 11 show the distribution of coronary

Table 9 The distribution ofparticipants in job strain groups

Objective strain

Yes No Total

Subjective strain Yes 38 63 101
No 171 809 980

Total 209 872 1081

Table 10 Mean values of risk factors adjustedfor age and
sex in job strain groups and other participants

Subjective strain Objective strain

Yes No Yes No
(n = 101) (n = 980) (n = 209) (n = 872)

Cholesterol (mmol/l) 6 0 6 0 6-1 6-0
Triglycerides (mmol/l) 1 4 1 4 1-4 1-3
HDL (mmol/l) 1 5 1 5 1 5 1 5
SBP (mm Hg) 122-8 121-1 120 8 121 4
DBP (mm Hg) 75 2 75-6 75-1 75 5
Fibrinogen (mmol/l) 9 9 8.6* 8-5 8-7
HbA,C (%) 5.4 5.3 5.7 5.2**
BMI (kg/M2) 25-2 24 8 25 3 24 6***

*p < 0 1; **p < 0-01; ***p < 0-001.

risk factors in the job strain groups after adjustment
for sex and age. When applying the subjective
classification, we found a tendency towards a higher
concentration of fibrinogen in the job strain group.
No significant relation was found between subjective
job strain and hypertension, smoking, angina pec-
toris, or hereditary predisposition. Some indication
of a relation between the decision latitude variables
and a high risk factor profile was found but not at a
significant level. Tables 10 and 11 further show that
the same risk factors do not have a significant relation
with objective job strain either. Under the objective
classification BMI and HbA1C concentration were
significantly higher in the job strain group than
among the other participants. That HbA,C concen-
tration was significantly higher in the job strain group
was not attributable to participants with especially
high values of HbA,C in this group. The range for
HbA,C concentration in the job strain group was 4-0-
8 0% and in the non-job strain group 3 0-8-5%.

MULTIVARIATE ANALYSES
We tested the relation between objective and subjec-
tive job strain and all the coronary risk factors that
were measured, through multiple regression models.
Height, weight, sex, age, and smoking were included
as confounders in the analyses. These analyses did

Table 11 Prevalence of smoking, hypertension, angina
pectoris, and heredity adjustedfor age and sex according to
job strain

Subjective job strain Objectivejob strain

Yes (%) No (%) Yes (%) No (%)
(n = 101) (n = 980) (n = 209) (n = 872)

Smoking 47 50 50 47
Hypertension 11-8 8-5 7 3 8.6
Questionnaire:

positive angina
pectons 1-7 12 1-8 12

Heredity 16 4 21-2 16-8 21-7

687



Netterstrom, Kristensen, Damsgaard, Olsen, Sjol

not provide any new information; HbA,C concentra-
tion was still significantly associated with objective
job strain whereas none of the other factors were
significantly associated either with objective or
subjective job strain. Nor was more information
supplied by a multiple regression analysis testing the
relation between HbA,C concentration and BMI and
smoking as we found no relation between HbA,C
concentration and the measured parameters.
Similarly, no relation was established between
HbA,C concentration and the results of other blood
analyses.

Discussion
It was not possible in our cross sectional study to
establish a relation between job strain and the classic
coronary risk factors. The fact that this was a cross
sectional study in which only employed people were
examined may, however, have influenced the results.
As we have shown, the participants who were not
active in the labour market had a higher coronary risk
profile than those participants who were employed.
This could be due to employment reducing the risk of
having a high coronary risk profile. On the other hand
it would seem more likely that the non-employed had
left the labour market precisely because of sickness,
for example IHD. Among the non-employed, 3 7%
indicated that they had previously suffered MI as
opposed to 0-9% in the employed group.
The fact that few participants aged 60 were in the

job strain group, especially through subjective clas-
sification, suggests a certain selection from jobs with
job strain. The response rate of 75% may also have
contributed to an underestimation of a possible
relation as it is likely that the non-participants had a
lower health status than the participants. Our study is
therefore not without a certain selection bias. Also,
some information bias may have occurred in the
subjective job classification. For example, a number
of nurses and teachers-jobs that are not normally
characterised by low decision latitude and high
demands- were placed in the subjectively classified
job strain group. The demand variable, measuring
only a limited aspect of demand especially con-
tributed to this.
Thus our study did not support previous findings

of a relation between job strain and systolic blood
pressure"' or the relation between job strain and
fibrinogen found in other published studies.2"22
Further, our study did not corroborate the findings of
Pieper et al '7 correlating smoking with job strain.
As pointed out by Chapman and her colleagues in

their prospective study on perceived work stress and
blood pressure change3' the cross sectional design
may be responsible for the lack of support to the
hypothesis. The Australian baseline study had
results like ours.32 Other longitudinal studies have

indicated that variations in blood pressure correlate
well with changes in job strain."
The established relation between HbA1C concen-

tration and objectively classified job strain may be the
key to further understanding of the possible relation
that other studies have found between IHD and job
strain as defined by Karasek.' Other studies have
found an association between HbA,C concentration
and, in particular, objectively classified job strain227
and it is likely that work related stress does in fact
increase the risk ofIHD through its catabolic effect on
the metabolism, as suggested by Sterling and Eyer"
and Karasek et al.'2 A catabolic change in metabolism
will make the insulin concentration decrease and
blood sugar increase, leading to an increased concen-
tration of HbA,C, which is an integrated measure of
the concentration of blood sugar over the preceding
weeks." A change ofmetabolism in this direction will
lead to release of catecholamines and corticosteroids,
which may accelerate the arteriosclerotic process.'2

Results of measurements of hormones like
catecholamines and corticosteroids in studies on
chronic stress have been difficult to interpret, due to
methodological difficulties in sample collection and
dependence on food intake, diurnal variation, and
physical exercise before sample collection. Blood
HbAIC concentration might be a better marker of
chronic stress, as none of these methodological
problems are present when assessing this marker.
The validity of the above arguments may be tested

in a prospective follow up of the study cohort with
respect to IHD. This follow up study will take place
in the 1990s as part of the MONICA project.

Our study was supported by the Danish Work
Environment Fund (1985/28). We thank Ms Mari-
Anne Qrum for typing the manuscript.
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Appendix
QUESTIONS USED IN THE DECISION LATITUDE INDEX

Answer Points
Influence on work organisation A great deal 0

Little 1
None 2

Work is varied or monotonous Varied 0
Neither 1
Monotonous 2

May do personal errands with- Yes
out special permission No
Must make sure to be at work
on time

0
1

Yes, always 2
Yes, usually 1
No 0
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Can decide when to take a breakYes 0
No 1

Allowed private visits of Yes 0
10 minutes No 1
Opportunities to learn new Yes 0
things Few 1

None 2
Low decision latitude: sum greater than 2 points

QUESTIONS USED IN THE DEMAND CONTEXT
Answer

Work place a Much too high
b Somewhat too

high
c Suitable/low

Time to do the job as well as d Yes
you would like to e Not usually

f Never

High demands: a or f or (b + e)
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